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sit, ^ti^sT^ m^^^'j^^#^^i^, 
(^^j^^^^^m,^> , (c 4 . 

c 5 . c 6 ^^jE^^5^^^, >f^^^^^) > fas. 

Ifci&M . S0 4 2 7#Ub4^?& &4lMfc$W , # H« Bronsted-Lewis g] 4M£ 
3£g£flM-^>K lU^^L^^^^W^ Bronsted Lewis g£#t3£<H^ 

m^^^^S^^^^^^^^r^^ C 4 - Q^jftiSfe&J* C 3 
^T^-^T#^^-fc^^^^l C 8 ^^^*^^^^^^^ Reid 

20 Jiikji^^Jii2l^4b^i±^^r#4fc.^^^ 95%^ 

H 2 S0 4 ^ HF„ ^-t> H 2 S0 4 M,^^^^^. KTCiL 
T^T, -^T^F^-iL^^^ft^A^, 4aA H 2 S0 4 ^^^-bit^t# 
/ t *k^*JLS£, W-Ml$U3, #Wt^SP*^*. HF 

i^ft&ik±&&1ti*J§L ( — 20-40°C ) TSMf, ^HFtltt, 

25 ^^A^^.yf^^f^^Jt^. JL^k±^m h 2 so 4 ^ HF 

^JM^&e^^M^^it, #^^it-^^TJ^ "Alkylation of isobutane with 
C 4 olefins " , Ind.Eng.Chem.Res.,27,381 - 379(1988), Handbook of 
Petroleum Refining Processes, 1,23 - 28(1986)^" t M }&>*$M^" , t El 
;64kttj$UA, 206-217(1991). 

30 H 2 S0 4 ?fc HF ^.^^S^^^^^, #Jfl IIJ^gM^ft'&'fn 
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#>]:te, JP01,245,853. US3,962,133. US4,H6,880, GB1,432,720> GB1,389,237 
Jm-tftj S0 4 2 -/&>ffc4&?&& i£.#4k£'J ; US5,220,095, US5,731,256 , 
US5,489,729. US5,364,976> US5,288,685. EP0,714,871 s&Jf- ¥j CF 3 S0 3 H/ 
frttJ&fMtM; US5,391,527. US5,73 9,074 s&Jf-tfj Pt-AlCl 3 -KCl/Al 2 0 3 
5 >ffc #J ; US5,157,196 . US5,190,904 , US5,346,676 . US5,221,777 > 
US5,120,897, US5,245,101> US5,012,033, US5,157,197. CN1,062,307A> 
W095/26,815 />:7f J&^#f ^Jt* SbF 5 , BF 3 , A1C1 3 # ft 4lM-fc #J ; 
CN1,184,797A, CN1,232,814A. US5,324,881, US5,475,178 ^^-tfjfc^ 
&&£&$L4&ffl; US3,549,557, US3,644,565. US3,647,916. US3,917,738, 
10 US4,384,161 ^Jf-tfjfr^'ffi . 

& WO94/03415 T — #;&d*£ -^tifr&ffi ffiSJfc ^ $£■ , •Sb^&&&- 

^ — *f"£^M* >» , *tdMfciL& ^ fete* A£ /Jfia #i 
^j.^ lis -JfSJLii, >)£ filA « _t , >s. j# & m&Jfr #i^J.^ >|6 -INS. 

#;6 ZSM $ ?>] > offretite . MCM > , REY 

#r^^^#^&te>^^£i£ik- >&^*fci^ 0 MCM 3U<] 

# flL4fe#J Bt , 3LJQ it 7T $ T # 6$ $ T flMb#J ^ 
4M*Jfc*fe, -CM^*^****^^^*-^, T*MNfcJM* 86.0-99.4 

20 

CN l,125,639A^Hf T — t^T^^^^M-l-^^*, i£3r>£& 
^# PW 12 . PMo 12 . SiW 12 > PW 12 Mo 12 . n (n=l-ll) ^^^^.^ 10-70% 

25 >)&ti?tb% 1.5-18. ^*^*55ftiLT^«^il&^«fc^^4fc*J^xt«.^- 

4fc>*jlMM^&, 1-9 ^ia*., £W*<iLjft**ifc4f*t*. 

#>JBL&, %L^W&^R^ 0.693-1.736 ( >X ) . 

30 CN l,125,640A^^f T— t7tT^T#^tt^^. #3r*£- 

^a&^tt^&ffl (j^-^) #>#^'J 0.5-3.0, >&i§U>J 0.5-4.0, *t*-4fc 
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£jfc¥l&J$L% 30°C, £U^b;$ 15: 1„ tt^WT^T^^ 

^^ffif, *t*.^^i|fc45^ti85X«fe34J!l 1.854, JL|$tiL 

Cs 2 . 5 H 0 . 5 PW 12 ^^^J, 0.4378 jfc?M&N|rjfc;# 15 # 

-f 30°CiU& 2 «MJt, #j&JMfc:& 0.8118 &&W*ytofc.^% 1.854, 

>*^#^ 1.384 0 

10 US 5,324,881 T — #^^^.^>f^^r^-, i^^T^ 

Mt^^f#id|-1"^t: P> Si, B, Ge. As. Ti> Zr> Mik F. V, 
Ce. Th, %-^£- % y— #^tjTMt^^t^-'ft^*S&^^^: Mo, W, 
15 V, Mn, Co> NL Cu, Znu Fe„ W&^l, ^W^WM-fe^'] 

#)& 350°CU_£*tl&, ^^MHM^&J^ 87 Q^JM^'M 1 

CN 1,232,814A />^f 7 — WK^JN**^^ ^5^^^^^ 

CN 1 ,246,467 A T — ^i&tk^rfa^L^ 1# &t^4b,£j& * , 

|#|E^fW #4£4fc*M & 40 - 95 * % frff— :&;fc4MMM*# ft* 
25 1 - 60 ^ % t#— # Bronsted ^SATk. 0.3 - 15 ^ % 3t Lewis gt#r 

Bronsted ®L%— fcM**r&l$L, W&<# 

Lewis g£i£ij A1C1 3 > BF 3 ^^-XF 5 , ^tX^P, As. Sb i^^- Bi 0 jLft 

CN 1,331,065A />^f T — # IH^ W^^j^-^J^^^ m^^^^ 
30 ^^^,##^^#C 4 -C 6 ^M J ^,C 3 - C 6 ^^#^^10-3000ppm 

-3 - 
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>&3r$fc, ^#&£r^« C 4 -C s Jf-jftjKtfft, C 2 -C 18 4MW»^'ft^iL 

25 m&^&^fcfe^tt^&&tfMk.&&&&, 

W^fa^fc J j£*fo%~%Q&±%> 10~5000ppm> 30~3500ppnu ^fcfci£ 

50~3000ppm o mM&&% 

4&, ^Mfc^Mfci&l^it,, HF. HCK HBr. HI, MM 

-4- 
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i&tfj HF & HC1„ 

^'J^r, — 2-&i^*£, 1- 
5 ILTjK;, 1 - llT^., 1 - iT^, 2-#,T*t» 1, 3--n^T^, 1, 3- 

-tT^, 1 2 1-flLfcR;, i - ft^Hfc, 

C 4 -C 6 ##jfc#ttiM-T*fc, C 2 -C 18 Ca-QJHW^S. ^ 

*J, W-bJ6LM&J$L% 10-35OC O.S~10.0MPa, 

^3EaA^^^^aii.Jf-^ifc»^»lftJF-3a>aLSl 3oo-c, ^.^^ 

25 250°C; 

i)S^^^5)J lO.OMPa, fci&ft^&i^^Jfam&t&lfe^&XH 80.0MPa; 

%-&&-frft&L&tfif[-3:gL3&Mr 0.2 ~ 20.0 <J> at" 1 , 0.5 ~ 8.0 ^Hf 1 . 

iMUfl <#iU&#-fh 3Bt# ##JJfcrMfcl, ^i*»>6^2S.JL^ 10~350°C, ^ 
30 0.5~10.0MPa, # ffl ^7 2- 

200, 0.1-20 'Mtf- 1 ; #u^^^^^^^>|^^A. 

*P: ^^^^^^^^^.^^i^^^JL^J 300°C, 
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^>&A®1 200°C; J^M&A %^#'&M<^ffi>m£tf]i]&^J&j}®} lO.OMPa, 
^^^^^^^^^'l^^^^ij 9.0MPa, ^t^ti^/^^MA^m^ 
m^J^ilM 6.0MPa; #}£&^m£-5^)&tf)J^ft tbtf)fcm% 2.0- 



5 100, 4fci£lO~90; JgLjZjfrjfrtfj^tgiik (WHSV) tfjfcm% 0.1 ~ 20 <h 
Hf\ 0.5 -8.0 'MJt _1 o 

io S0 4 V^4b4^?£g£#4b^K Bronsted-Lewis SI fi£/f£4fc 

#>J> i^^r Bronsted Lewis ^^3£<##U^i&^^^4gM£#J » 

Bronsted-Lewis ^Hmfa^&^tM^M > iS.^ Bronsted 
Lewis 8£*t3£(#|M£^, ^^i^^^^^M^^^^^^^^fl^ 
1 5 Bronsted-Lewis grifc g| ^/f£#^>J - 

— ^&$mjL$L, H 8 JAM 12 O 40 ], If A;!/Pi 

Si, Wii Mo, n % A HiM7 4^5; ZLJLfa&fr 

%tM.tf}£&3t*JLM,fa, JMfcyslu ^/f-bM> JMfc 

^^-J^l CN1232814A t C^ii, ^jtb#^^L^#^7^J^B^^^ o 

^^^rift^t, mjL%^^&^&$ $L£.m&M-!=>-htiL& 

^J^Hjm^^t, #H&#M Bronsted-Lewis 
*4|Mfc#l*» CN1246467A #Hft&, ^jfe^iLjUt^^^^tW^^; * 
t^-^^^L^ 40-95 #^^L^^^^^^H_h^ 1-60 

— *b&£tiLiX7k. 0.3-15 ^%^— ^fe%tym.m&M*; 
30 ^A^l^^X^iM |e) $ IfcflMfc#J &**£3LX>fc& 

fr#l$LSLfaF\; fiJTT2LS$-%$r$Li&t\ A1C1 3 > BF 3 i^XF 5 , MX^P, 
As> Sbi&^Bi 0 
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T a? # ^ afc #4 #*J-^MC 18 # St— W , >fla. # * @ jth t«7 FWJ ^JC 
io aflift!*)^. 

P/TiM^^tA.M^M^^—^^ 40ml flMfc^J^ 
1> «WHt-***t: *M (£S TSP ^tfjA) 

^t#^»*il*>b*^#^^*«##iL*iLft#*|- ( c 4 - c 6 # 

20 4)Mfc#J/|L^tt&Jt*&— ^#t#4M»J/M^SJLife*E West 

^H^^.i7^i^#^^4t^J^- (^ffl Anaheim^ 

Agilent-4890D ( £H*$tffr4M) i±? A ) 
^^#r*L*ij*4&#&A, 50m x 0.2mm 1# OV-01 -€,£g<f 3LJpi;&; 

HP-5890 ^@&i#^f;!^4b*feM. C 3 ~C 12 

30 50m x 0.2mm ^ OV-01 ^. 

1 - 3 
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5.24g^^^. (H 3 PW 12 O 40 .22H 2 O, ^#f&, ^tor*&) 
Sfc-f 35ml *&^;M*> ^ H 3 PW 12 O 40 j^>&„ # 18.5g %lJ^% 20-40 
5 B ^^iJK. (Si0 2 , t^f^ir tfC^&^Mt, O.095 

H 3 PW 12 O 40 ^>&, 8fcjfrl.0'MHh ^^100TC*^^4^Bt, 
#J>iJ^ 20 t % H 3 PW 12 O 40 ^ 80 ^rVotkM faMM^Z , 
20% H 3 PW 12 O 40 /Si0 2 , <m4bMMjlb%L&M> 380m 2 /g (^alL«L# BET Sfc 
io *|^) o 

#Jpt lO.Og _ti£ 20% H 3 PW 12 O 40 /SiO 2 $L>ffc$] , J^—^ 40ml SJ^ 

j^^p^ i #N^o 



4ti. 



^*t^4«- - $-TmjL& ( *% ) 


iU24^*M&/k (*%) 


99.99% 

H 2 0 4 ppm 

S < 0.2 mg/m 3 
T— ^ < 2 ppm 


*3J& 2.81 
jETM- 2.32 
#T>*& 90.32 
£LT*$-2 2.14 
^5T#-2 1.70 
^T^r 0.52 

**: 

H 2 0 18 ppm 
S <1.0 mg/m 3 
T— $p 5 ppm 
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^iU*^^, ^ Agilent-4890D *\M &i£fcZLVf^fr£LMM.^ltf] 
, #-^Ht^ i±J >&#J*4M HP-5890 ^g) $L&#r£&iBLA . 

iZJ^M^jfr^fo^ 252ppm <ft HF ^%£LM$lM o 

1 

#"J ifc W ft $L f&ft % a&fr^T T # # £^4fc iUS ^ 

^ 73.3g(40ml)^lJL^ 95%tft H 2 S0 4 ^#>f^'J, ^^^#t^t 
^T^^T^^Mi^-t»^o ^iL&il^ (E^^7) 7.0atm T, 
ia^l8.0g^T^o ^^?5M^#T^>^^'J 10°CBt, ;fa^3.48g 
>^T#o J^E#^ilbff 4.0 ^^JD^^if^#^t^« 

2 

^^ttb^J^L^-m CN1331065A ^Tr^m^M^^ l#±£^o -fiM£ 
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412 





g;&#'J 1 


2 


3 


1 


*j~ Mi 2 






60.0 


140.0 


240.0 






MPa 


2.5 


4.5 


6.5 






'hat -1 


4.0 


4.0 


4.0 






HF^-j:, ppm 


412 


412 


412 








12.0 


12.0 


12.0 








°c 


140 


140 


140 


10.0 


140 


^7^7, MPa 


4.5 


4.5 


4.5 


0.7 


4.5 




3.6 


3.6 


3.6 




3.6 


ft 




20.0 


20.0 


20.0 


20.0 


22.0 


HF ppm 


252 


252 


252 


0.0 


252 




50 


1000 


1200 


4.0 


600 




100.0 


100.0 


100.0 


100.0 


100.0 


•)&&.l&yh>\k.^, g/g 


1.99 


2.01 


2.00 


2.01 


1.99 
















Q 


3.12 


2.42 


2.56 


5.13 


3.24 




c 6 


5.01 


4.43 


5.46 


6.05 


4.56 




c 7 


5.66 


6.12 


6.45 


5.63 


6.19 




c 8 


79.89 


82.92 


81.13 


78.72 


80.78 






6.32 


4.11 


4.40 


4.47 


5.23 




c," 


0.00 


0.00 


0.00 


0.00 


O.00 




TMP/DMH 


5.97 


6.36 


6.11 


5.61 


5.42 
















RON 


95.4 


96.2 


96.0 


96.1 


95.4 




MON 


93.6 


94.1 


94.0 


94.0 


93.5 



M2t» TMPJUf-E- f^&tii, DMH^tf- RON 
^^fcSM^tf.. MON ^L^siSM^frfi. RON fa MON -£i^BU&5C 
5 ( Huston fa Logan "Estimate Alkyl Yield and Quality" J- , 1975 
9 ft , 107-108 ^ ) ifi?r&, ^##{±5 . 
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&&ft¥l : ffijkm., 1200 >bftvX&, Htftm&'te- (C 4 # 

M&fc^) 100%, TMP/DMH ##J*.^#^^. (TMP/DMH # 

^^■1 4 

^^T^t^^ lOOppm # HF ft%4£# t ffltfi : ffi#k&.%i 

^^>1 5 

Ml^Wfet^A 3500ppm ^T^^^^^'J^^^ 
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^z&W 5 






140.0 


140.0 




^£^7, MPa 


4.2 


4.2 






10.2 


2.1 






HF, lOOppm 

' Mr Mr 


^/fcT^t., 3500ppm 






26.0 


6.0 




50 


54 




100.0 


1O0.0 


*UMfc*&ijfc*, g /g 


2.00 


2.01 










c 5 


2.71 


2.32 




Q 


4.54 


4.84 




c 7 


6.37 


6.78 




c 8 


82.77 


82.19 




c 9 + 


3.61 


3.87 




c 8 = 


0.00 


0.00 


TMP/DMH 


6.38 


6.34 



6-7 

5 #Jpc 5.24g Zk4%m. (H 4 SiW 12 O 40 .20H 2 O, ^/f£k, ^b^^Jirtt}^) 

35ml H 4 SiW 12 O 40 # 18.5g 20-40 

hj #>*y£ csio 2 , -f ^/^>f^jir ifcA.#jl*Lt. £ o.095 
s&^tft H 4 siw 12 o 40 ^>^, l.o ioot:^-^^ 4 

10 #3>iJ^- 20 ^% H 4 SiW 12 O 40 ^ 80 ^%*k1$L¥) % &M&% Wl&M > 
20% H 4 SiW 12 O 40 /SiO 2 , #^<J^tb^©^ 376m 2 / go 

#10.0g _Li£20% H 4 SiW 12 O 40 /Si0 2 #^-flM«J, >£jM PJf^^J^- 
T^t*£^ 250ppm ^ HC1 860ppm ^ 1 - ^rJKljL 4 #r?'J 
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^4 







7 






140.0 


140.0 


4Mb 


Mpa 


4.2 


4.2 






10.2 


2.1 






HC1, 250ppm 


2-^-H£, 860ppm 




^i^^j^t, ppm 










20.0 


15.0 




40 


42 


C = >> 




100.0 


100.0 


£tS-4b>&>|fc.^, g/g 


1.99 


2.00 










Q 


3.71 


4.32 




Q 


4.04 


4.29 




c 7 


6.97 


6.59 




c 8 


79.01 


79.01 




c 9 + 


6.27 


5.79 




c 8 = 


0.00 


0.00 




TMP/DMH 


5.89 


6.11 



8 



5 i£ %$L&] t <Hf mfrW&&WAlL#>mJL& £ C S2 . 5 H 0 . 5 PW 12 O 40o 

# 22.81gH 3 PW 12 O 40 .21H 2 O ^^8£ ( :lb^#f 4Mb#*M>J r * , 
^2.85gC S2 C0 3 (dbii^fbir^A, ^HfflO ^Ji4b#if*3^* 
^S5'J ge.il 0.35 0.87 4& £S/&4fe#T, # C S2 C0 3 i&m. 

*tt*LWbiM*S^ H 3 PW 12 O 40 ^t> C H C03^*i^^, ^^M; 
10 # 30 ^4f, <Kr 6 &3u2i£. sor:^^ 24 4f£'J 

C S2 . 5 H 0 . 5 PW 12 O 40 .8H 2 O #*J4Hfrtt C S2 . 5 H 0 . 5 PW 12 O 40 .8H 2 O * 

^t^X*L_L^^, J^^flfc^^'J^^., i±#, 3pc 20-40 B^^i^Mt 
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Jl3&m*¥i c S2 . 5 h 0 . 5 pw 12 o 40 .8h 2 o 4Mb#J4MK /tf#iUfc*Mi*l-F4l 5 
+ - 

^ftb^!| 3 





8 


xtHS'W 3 


WW*"], <J>Bf 


58 


56 


^^^tH-^HF^*, ppm 


252 


252 




100.0 


100.0 


M.^>*^, g/g 


2.00 


1.99 








c 5 


2.73 


3.23 


Q 


4.84 


4.48 


c 7 


6.41 


6.75 


c 8 


78.34 


75.97 


c 9 + 


7.68 


9.57 


c 8 = 


0.00 


0.00 


TMP/DMH 


5.94 


4.99 



#^#!| 9 



T&£&fr]^ffi®fr&]^ft&foffl&B-I.&W&.&&L (B: Bronsted 
ft, il^.^L H 3 PW 12 O 40 ; L: Lewis ft, &JLjf: SbF 5 ) . 

*flt4fc*J«HW^-^r**»T: 1 t^^-^^^'J-^ 20% 

H 3 PW 12 O 40 /SiO 2 m&ffl , lO.Og it 20% H 3 PW 12 O 40 /SiO 2 j^v HI ^ 

M>S^t, ^l^it^ 120 'J^^IL^LSt^ 100TC*tS 4 *Bfr, 
>&#J 50°C, $L&*iM>&.-~^%j% SbF 5 i##^#L, £§<f SbF s >^_hil^ 
4fc*W, SbF 5 J?^gMB^#/3#£'J B-L ^/fl&^foM-J 1.0 * 
Bt, ^iMfJ^. WHMfc*W-ie»# H 3 PW 12 O 40 -SbF 5 /SiO 2 #^^ o 

^JiiHW4h^ H 3 PW 12 O 40 -SbF 5 /SiO 2 ^^»], -£^$L&] 1 #>flMfc 
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%l6 





9 


*j-tb#'J 4 






35 


35 


JSL 


£L&&jj, MPa 


2.2 


2.2 






2.86 


2.85 






24.2 


24.2 


ft 


HF^fc, ppm 


252 


252 


www, 


42 


40 


c 




100.0 


100.0 


j&JMfc&iM 1 . g/g 


2.01 


1.99 










c 5 


3.23 


3.77 




Q 


3.98 


4.14 




c 7 


5.84 


5.09 




c 8 


83.27 


83.11 




c 9 + 


3.68 


3.89 




c 8 = 


0.00 


0.00 




TMP/DMH 


6.26 


5.21 



10 

tit t <Hr B*iU^4b#4fe#J A so 4 = /Zr0 2 

# 20.0 g ZrOCl 2 -8H 2 0 &4fcfL#-(^#r£fc, jb^fcJL 180 ml 

pH 10.5, >ffjhJft^P*.*^»*fe#, 24 £M?J«fci<~ 

^^r, i±#l_£.iL CI" 100°Ci^ 5 'Mtf, #^JIU#. Zr(OH) 4 „ 

*J 1.0MJ&&^&, ^ 10ml / lg Zr(OH) 4 t# ifl l.OM gLBfc 

^*j5gi>tZr(OH) 4 gJ^4.0^Bt, i£$i#£ 100^^*3^^, 

550°Ci^^ 4.0 'hBt,#J!j S0 4 = /Zr0 2 E^fcaafc-Jfr-tt^Hfrtf S0 4 = 
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^_h^'J^ S0 4 = /Zr0 2 E^^S&flMttfW, ^^%L&] 1 

*j-tb#>J 5 



JL7 





10 


*J-J;b#!l 5 






155 


155 


^Jkj&j], MPa 


4.2 


4.2 




2.16 


2.16 


to 


29.2 


29.2 


HF ^Jr, ppm 


252 


252 




30 


30 


c 




100.0 


100.0 


g/g 


1.95 


1.85 










c 5 


3.87 


3.97 




c 6 


4.85 


5.15 




c 7 


5.91 


6.19 




c 8 


76.1 


70.80 




<V 


9.27 


13.89 




c 8 = 


0.00 


0.00 




TMP/DMH 


5.02 


4.11 



11 
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#30.0g Na P fr^f-fii&mx&JLrilLfoMr £^)^SM£^;M£- 
l:0.5:10ft^jg,j&j*., 90TC*#^0.5*hBt, #U£iU&> *JL=L 
^I3#lft4£^fci±^, #jfe^-^110rJ^*3'hBt. ^£^550TC:J#^6'> 

i^4fciL#^^3fc**i| 1 tenth tt&m&ftV&KJLM, mftJSL 

xttfc'tol 6 



Jl8 





^afc-fril 11 


X-j-fcb-fcl 6 




JsLjky&LjlL, °C 


152 


152 




JgLjZ&jj, MPa 


4.5 


4.5 






2.20 


2.20 






28.2 


28.2 




HF^Jr, ppm 


252 


252 




25 


25 




100.0 


100.0 


«t*.4fc3*l|fc^, g/g 


1.94 


1.82 












c 5 


3.35 


3.89 




c 6 


4.29 


5.32 




c 7 


6.44 


6.78 




c 8 


75.22 


69.69 




c 9 + 


10.70 


14.32 






0.00 


0.00 




TMP/DMH 


4.14 


3.42 



&afc-W 12 
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250ml ffi&J&^M&^&jf^ft^tfl&^&lkA^ft^^ 
M , &J^MLlt^fa^%iL&} 1-3 t 3.0g % ^.M^^^^^M ( 20% 

H 3 PW 12 O 40 /SiO 2 ) , ^^^v60.0g ^254ppmHF (^/f^,, Ibl?; 
4&JLr&&) , ?$$Uf;#T, fH&£'J 75"C, *t3£ 2.5 ^ffcj-, 
i±I^^IJi- 0 #^^50.0g ^llOppm HF <#3Mv 7.69g ££#U&#T 

xttb^'J 7 



419 





12 2tJ;b#jJ 7 


^^^r^ij HF ppm 


110 110 


C 3 = #^^ mol% 


100 100 


^p^ikJHt mol% 


97.2 93.1 



^#'J 13 

250ml i^A^^rt^f^H-— ^^^^^-f— %L&-1$~¥} 
JgLjk, 1-3 t^'J^^ 4.0g fal&m^^^^&M 

(20% H 3 PW 12 O 40 /Si0 2 ) , #^;fa7v70.0g & 254ppm HF 6^ ( 

^lb^:^JLr,iijT?a) , ?£,HU&#T, fh^'J 60°C, *t3£ 2.5 <Mit, j& 
,£##:#tt{iU2^ 0 #^a^58.0g ^150ppm HF i#3M^ 35.7g -h-^r, 

^ttb^'J 8 
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JL10 





13 *J-J=b#>] 8 


SjsLSAfi] HF ppm 


150 150 


C 12 = #^^ mol% 


100 100 


>&gj£x&#'l± mol% 


98.9 94.2 
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M £ £ 

MM tfj 55 <fe # <&itdfH^4HB m n . 

^^#7^ t > & ^ >\±7t^^^^^j 10 - 5000ppm o 

30-3500ppm o 

50 -3000ppm o 

10, *frJfc?J*.:f«J*jfc 1, 2 3* 7-9 *M£— #>§r&r, Wfca^hMTBcfejfc 

11, 4frflR*LiW*4^ 10 A^^r^r, fi/TT&tfj jLfafc&to % |§4fc&. 

12, #-m^'J^^ 11 #3r*, #n&<# 0W£L:# HF i& HC1„ 

13, 4*J»;&.if»J*£ 10 ^^T^-, mM%M>^&%>%£r% 2-8 >H& 

# JMr A * w^r^Mfc^* o 

14, ^,^<J^#. 13 ^t^*^r^-^^*M^4&^--^ 
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— &ZJ)&. l-&ft&> 2-^j^. 

l-flL&jRi, 2 1 - flUfcjfc. l-^Mh&. 2-g J ^M.> 

17, 3 ^^r*, fe^*^T 55 % # 'Jst^^^^ 

18. ^m^'J^^17^^^r, WjL^^^^^^T^. 

io 19. ^J&^'J^M «^ C 4 - C 6 #^^^^Tt. 

21, 4*JIIUk.#]*jM /^Q-C 6 -^H**MrT*fr. 

22, ^JlMMWMt 3 #3r$fc, ^tWS^^WJM^^ 

15 4Hfr&.: SLjLi& 10-350TC, ^^7^7 0.5 ~ lO.OMPa, &^JMT & ^ #- 

Tt^^^^r^^^^^iJr^it^ 0.2-8 ^Ht" 1 . 

23, &m&L*]&$L 22 tft^, SJLfcJ^^ 
&#^5&:&#'|£#&>M] 350°C, ^^7^^^^^^M.^^^^^^7 

3] lo.oMPa, fc^4Mr»*A*>t*4^4fr^^*#*ir*fc»w**S: 

20 it ^7 0.5-8.0 'hBtf- 1 . 

24, 3 ^^r^, m^^J^^^M^^-^ : JtiLjU&Jk. 
9o 10~350°C, 0.5~10.0MPa, 

*Hs^£S^ 2-200, iU*,f.#i#^:fr£i4;# 0.1-20 'hHT 1 , ^U2*iWt 
^?5^,^'^iG^-^4fc^^b^^*^ 10~5000ppm 0 
25 25, ^J&;M»jM4 tf^Sfr, miM^^&JgLM^kftft: JSj$L&J$L 

%AL&j&M l -frtoitL&¥i&1H&jSL3b 350°c, iL£A^#^&&JUf-tt;K; 

^^il^^>£^^J lO.OMPa, ^^,^-^^.^^#})S^^^tb^K^ 10- 

90, 0.5-8.0 -hut" 1 , ^&&%>&L7U-%tf}W>&%> 
tfj&tft 50-3000ppm o 

30 26, &jft;Mi|:JML 1 *t^t-«.B^it'fll4b#J^A« 1 S*^ 

4b4fr&&SMMfc#J\ M&M Bronsted-Lewis *4&S4M£»SkfMfc#K 
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Bronsted Lewis ^&3®iHr$Ufc^i^^^ffc#'] . 

27, ^flM**** 1 4(r^r*, ^-tW^SI^W^'J^^^^^^ 
BtflUfc*!* ^^^^*,^^^#^'J> ik^M Bronsted-Lewis -g-fe 
SI#*8clkflMfc#| , Bronsted f$L$* Lewis ^&S<ft#Ufc^4)M£.#J . 

28, &m%L#)£r$L 26 ^ 27 <ft;^, Itf^MUMW] 

„[AM 12 O 40 ], ^-^A^P^Si, M^Wi&Mo, nj$A,##&, 
4^5; m3L%M,^&£&&mtMti£llfcfa1k^~ ^&£$L 

iMA, H 8 . n _ lux N x [AM 12 O 40 ], N ^i^i] 

^^r^r^-f-^ m.^.^kM.M^- fa IMA ^^^H^S m ^^r^^ 

-^^M^, 0<mx<4 4L|B]<HK:£**:, A ^ P A Si, Mi&W4Mo, 
n ^ A <Hf-#h£, ^N£;# 4^5; #n&£ ^LiL^L^^^ &&t£¥l$L. $Mfc 
^f£4S, #Ufc#> ^&^JL&&tfizk4Z$L$Li%>& , 

29, ^^^J^it 28 <^3r*£, *tWMM#^W> 

30, ^B££U>]^#. 26 27 tft^r^-, ^tWMf Bronsted-Lewis 
^U®fa&&$L& 40-95 #^^L^^^^^^,^.Ji^ 1-60 ^ 

0.3-15 *%^— #^^*f^^JL^; ^jL&^iM^ 
^L^^M^^X^^'J^^ 22 t^t^^^^^iL^L^^^ 

A1C1 3 , BF 3 i^ XF 5 , X ^ P, As, Sb 

M<^r Bi„ 
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